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Summary 
Invest igat ions were carr ied out with the species Pénicillium notatnm, Péni-
cillium purpttrogenum, Aspergillus repens and Aspergillus versicolor. The i r 
growth intensit ies and pigment-syntheses were studied as functions of the cul-
ture medium and the nature of the l ight. The f ind ings were as fo l lows: 
1. The composition of the cul ture medium and the nature of the l ight 
each affect both the deve lopment and pigmentat ion of the fungi . 
2. It can be said in genera l of the species included in the exper iments 
that the growth of the colonies is completed in the 8th week . 
3. Microelements added to the culture medium have d i f ferent effects on 
the ind iv idua l species, in some cases s t imulatory , in others inhibitory. The 
growth is strongly inhibited by Zn, but sl ightly st imulated by Mn, and more 
strongly st imulated by Cu. 
4. Comparison of the data show that Pénicillium notatum is not l ight-
sensit ive, wh i l e the growth of Pénicillium purpurogenum and Aspergillus repens 
is inhibited to a lesser extent by green and orange l ight, and to a greater extent 
by blue l ight ; the growth is enhanced compared to that in whi te l ight by red 
light and darkness ; an exception to this, however , is the growth in periodic 
i l luminat ion. 
5. The light and culture medium also exert effects on the pigmentat ion. 
6. The quant i ty and qua l i t y of the pigment content increase in every spe-
cies dur ing development . 
7. The pigment composit ion of the Aspergillus species is more var i ab le 
than that of the Pénicillium species. 
8. It is a genera l ly va l id tendency that the pigment content in orange 
and green i l luminat ion and in the dark is poorer than in whi te and red l ight. 
9. The absorption curves of the pigments of colonies grown on var ious 
culture media show that the pigments synrhetized by the fungi a t e mixtures 
of several components. No matter what the var ia t ions in the pigments, their 
absorption max ima l ie in the range 4 0 0 - 5 5 0 nm. There is no absorption in the 
ye l low, the red or the infrared. 
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Introduction 
The important role of the pigments of var ious colours in the l ives of 
plants is wel l known. V i t a l photosynthesis can occur only with the chlorophyl l 
p igments . The presence of phytochromes is dec is ive in the deve lopment of 
many phenomena of life, such as photoper iodism, phototropism and the var ious 
phoromorphoses. The carot inoids and f l av ins play a role as photoreceptors in 
the var ious movements. F ina l ly , w e can mention the biological importance of 
f l avonoids , provid ing f lowers with colour. 
It is a lso well known that the var ious fung i are coloured by a whole 
ser ies of pigments, but far less is understood about the var ied forms of the 
pigments and their importance than for the higher-order plants , desp i te the 
large number of papers published on this topic. 
Stra ins were selected for the exper iments from the Aspergillus and Peni-
cillium genera , part ly on the basis of their rapid and simple cu l t ivat ion, and 
part ly because of the var ied colours of their pigments . According ly , 10 Petri-
allium and 20 Aspergillus strains were selected, the most su i table of which 
proved to be the species 
Penicillium purpurogenum (787)* 
Penicillium notaturn (190) 
Aspergillus repens ( - ) 
Aspergillus versicolor (710) 
A decis ive question with regard to the selection wa s the separab i l i t y of 
the pigments . It was observed dur ing the pre l iminary exper iments that the 
p igments could not be successfully separated from their carr iers with the organic 
solvents genera l l y and wide ly used for p igment extracts . On the other hand , 
though it did prove possible to separate them by means of protein dena tur ing 
procedures (e.g. ac id ic hydrolyses) , at the same t ime the pigments unde rwent 
changes in colour. 
In accordance writh our work ing hypothesis , a closer study w a s made of : 
a . the effects cxterted on the growth and the pigment-synthesis by cul ture 
media d i f fer ing fundamenta l l y from each other in composit ion; 
h. the qua l i t a t ive effects cxterted by var ious monochromatic l ights on the 
growth and pigment-synthesis in the case of strains cul t ivated on a g iven cul-
ture med ium; 
c. the intensity of pigment-synthesis and the quant i t a t ive re lat ions in both 
cases, i .e. as functions of the culture medium and the l ight. 
Wi th the da ta obtained in our studies we wished to make a contribution 
to the e lucidat ion of a region of plant physiology which has not yet been suf-
f ic ient ly inves t iga ted ; it wa s assumed that the pigments are not useless meta-
bolic products in the fungi , but metabol ic products which are a f f ec ted by the 
composit ion of the culture medium and the nature of the l ight, and which 
may play a role in the vege ta t ive and reproduct ive deve lopment by means of 
their var ious absorption properties. 
* The numbers in brat kits denote the strain cultures maintained in the Vitieultutal 
and Ocno logical Research Institute. 
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The just i f icat ion of our assumption is supported by a number of l i tera ture 
da ta . According to studies with microspores (CARLIE, 1965 ; MOHR, 1961 ) , the 
light exerts s ignif icant growth-st imulat ing and growth- inhibi t ing effects a l ike . 
Since only the l ight absorbed by the cell is ef fect ive , it fol lows that the pig-
ments may play a decis ive role in both the growth and the mult ipl icat ion of the 
fungi . L i te ra ture da ta can also be found which indicate that the l ight effect 
depends too on the composition of the culture medium (CARLILE, 1965 ; MUN-
TANJOLA ct a l , , 1968) . When cu l t iva ted on mal t agar , PeniciUium clavigerum is 
insensit ive to l ight and grows wi th the same intensity in d a rk and l ight, 
whereas on CZAPEK'S solution aga r its rate of growth decreases on a 24-hour 
i l luminat ion, but remains constant on a da i l y 12-hour i l luminat ion. PeniciUium 
claviforme requires l ight only at the beginning of deve lopment (CARLILE, 1965) , 
until the mvcel ia have at ta ined a length of some mil l imetres , and a f te r this 
arc apparent l y insensit ive to i l luminat ion. In contrast, PeniciUium isarii forme is 
sensit ive to l ight throughout its ent ire l i fe . W h a t has been said would suggest 
that even the species belonging to a g iven genus react completely d i f ferent ly to 
light, depend ing at t imes on their deve lopmenta l state, and at other t imes on 
the composit ion of the culture medium. On the other hand, this indicates 
that the sensit iv i ty or indifference of the species to l ight is not connected with 
the kinship. 
The synthesis of the pigments is expla ined by the „metabo l i sm" theory 
in that the formation of certain metabol ic products requires l ight and does 
not t ake place in the da rk (CARLILE, 1965) . It wa s observed on fungi grown 
in l ight and in dark that the deve lopment of their colours, and their var ie t ies 
of colour, depended on the l ight. 
It is a genera l ly accepted v iew that l ight is necessary, pr imar i ly for ca-
roteno id production. It has been found that Fusarium aqueductum (EBERHARD 
et a l . , 1 96 1 ) and Pyronema confluent (CRALILE, 1956) synthetize carotenoid 
only in l ight, whereas light merely enhances the carotenoid synthesis in Pbyco-
myces blakesleeanus (GAKTON e t a l . , 1 9 5 1 ) . 
The l ight not only exerts an effect on the carotenoid-type pigments, but, 
for example , a lso inhibits the formation of naphthoquinone in Fusarium osy-
sporum. 
Melan in formation is affected by l ight in contrasting w a y s : it is s t imulated 
in Aureobasidium pulhdans (LINGAPPA, 1 9 6 3 ) , a n d inh ib i t ed in the b lack 
mutant of Neuspora crassa (RAPER, 1949). It is of great interest that pigments 
formed in the dark are revers ib ly t ransformed to other colours as a result of 
photo-oxidation if the fungus is i l luminated . Severa l examples of this were found 
in our own exper iments , in agreement with the da ta of RIEDHART and PORTER 
(1958), who observed the transformation of the ye l low pigment in PeniciUium 
herguei to a green pigment. 
Also of interest arc the results of a study of whether the photo-effect can 
be subst i tuted, and if yes, to what extent with the change of the composition 
of the cu l tu r e m e d i u m (MUNTANJOLA c t a l . , 1 9 6 8 ) . 
These observat ions show that none of the sugars is ab le to substitute the 
effcct of l ight, but in high concentration a weak sporulat ion can be induced. 
In l ight, however , the composition of the culture medium causes changes in the 
pigmentat ion. 
so 
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Besides the general it ies, the literature does not provide sufficient infor-
mation with regard to the effects of various monochromatic lights and various 
substrates on pigment-synthesis. 
1. E x p e r i m e n t a l o b j e c t s : Penkillium purpurogenum, Pent till rum itotatum, As-
pergillus re pens and Aspergillus versicolor strains. Tbe strains were provided by the National 
Vitieultural and Oenologieal Research Intsriture: for the duration of the experimental period 
they were kept on a potato glucose agar medium in test-tubes, under a protecting layer of 
paraff in oil, and these accurately determined strains were used for the transoculations. 
2. C u l t u r e m e d i a : The following five culture media were used to study the ef-
fects of the medium: 
a. Czapek-Dox solid culture medium (pH 6 .8—6.9 ) to which the sugar was added before 
the sugar was added before the final sterilization. 
b. Czapek-Dox culture medium supplemented with microelements in the fol lowing va-
riations : 
c. P o t a t o agar cu l ture medium (S/ALAI a n d FRENYO. 1 9 6 2 ) . 
d. Czapek-Dox liquid culture medium. 
e. Modified Czapek-Dox culture medium, the basal composition of which agreed with 
that of culture medium (a), but the C courcc was varied and it was supplemented with vitamin 
B in the following variations: 
(1) Varying the C source. 10°/« nr 2 0 % dextrose was employed in place of 3 0 g 
( 3 % ) dextrose. 
(2) Culture medium (c) was supplemented with a yeast extract. 
The culture media were freshly prepared in all cases and. a f ter adjustment to the appro-
priate pH, Were poured according to the aims of the experiment into test-tubes 1 .5 cm in dla* 
meter. Petri dishes 10 cm in diameter, or 150 ml Erlenmeyer flasks. 
A f te r sterilization the culture media were put into room-temperature thermostats for 
3 — ! days, and only those were used for inoculation which proved to be sterile. The spore or 
mycelium pieces were transferred onto the appropriate sterile culture medium in a UV-sterilized 
chamber by means of an inoculating loop, in such a way that it adhered well to the surface 
of the agar, but did not sink in deeply and into the culture medium. 
Under the (usual) sterile conditions, in feet ion-free cultures were atteined in 80" o of the 
transoculations. 
The solid culture media were used to study the intensity of growth and the structure of 
nJfony formation, while pigments were extracted from the cultures of the liquid media. 
In both cases 30 ml of nutrient solution was employed. 
3. C u l t u r a l p r o c e d u r e (incubation) 
The cultural conditions were varied according to the aims of the experiment. The cul-
tures were placed in thermostats, kept in the dark, and developed at 2t>-—28 °C ( i 0 .2 °C). 
The cultures subjected to variation bv night and day were maintained at laboratory tempera-
ture of 2 2 — 3 3 °C. 
For the study of the photo-effect the cultures w e i e placed in A climatic chamber, the tem-
perature of which was similarly 2 6 — 2 8 °C (± 1 °C). The climatic chamber was illuminated 
with light of an intensity of 1 2 0 0 — 1 5 0 0 lux, enriched with monochromatic light by the use 
of white, red. orange, green and blue discharge tubes. 
The growth of the cultures was expressed with the index of transverse diameters, and 
the measorements were made at gradually increasing intervals (on the 1st, 2nd, 3rd. 4th. 6th. 
8th. 10th and 12th days). 





Basal nutrient medium (a) + CuSC>4 • 5 H j O 0 . 0 0 2 5 g 
Basal nutrient medium (a) + M n S O j 0 . 0 0 2 5 g 
Basal nutrient medium (a) — ZnSOj 0 . 0 0 2 5 g 
Basal nutrient medium (a) + M n S O j 0 . 001 g 
+ ZnSOi 0 . 0 0 1 g 
4- CuSOj • 5 H î O 0 .001 g 
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4. P i g m e n t e x t r a c t i o n 
Tiic cultures on the liquid culture medium were separated on a Biichner Funnel on the 
intense pigmentation of the culture medium (generally after 1 4 — 1 6 days), the mycelium mass 
homogenized, and the pigments were dissolved out by treatment with methanol. Two methods 
were used during the procedure. In one case the culture was subjected to a fractionation 
procedure, an aqueous extract (fraction II) was prepared from the mycelium mass after homo-
geni^arion. and the residual pigments were cluted with methanol during 24 hours (fraction III). 
The nutrient solution separated from the mycelium mass (fraction I) was subjected to speetru-
phorometric analysis after evaporation, similarly to the other two fractions. 
In the other case the methanolic extract of the mycelium was combined with the filtrate, 
and used for chromatography after methanolic extraction and mild evaporation. 
5. C h r o m a t o g r a p h y o f t h e p i g m e n t s 
Til in layers were prepared from silica gel according to the method of STAHL (1967) and 
.applied in a thickness of 1 mm to 2 0 X 2 0 cm glass plates. After drying for 10 minutes the 
plates were acrivated at 50 °C. 0.1 ml portions of the material were transferred to the start-
point by micropipette and a chloroform : acetic acid mixture (7 : 2 v/v) was used as solvent; 
this had been found to be the most suitable after trials with a large number of running sol-
vents. The development was carried out at room temperature, a time of 8 0 — 9 0 minutes being 
required for the attainment of a front distance of 1 5 cm. 
The fractionated pigment components were also studied in UV light. 
Results and discussion 
D e p e n d e n c e o f g r o w t h o n t h e c o m p o s i t i o n 
of t h e c u l t u r e m e d i u m 
For every culture medium it can be said that the colonies of the species 
selected for the experiment grew quickly and the pigmentation, zonation and 
colony character typical of the species had developed on the 6th day following 
the transoculation. After the 6th day the inner parts of the colony multiply 
in thickness, but in contrast the peripheral part remains thinner and the hyphal 
mat is looser. The colony becomcs increasingly thick on ageing. 
It is also generally va l id for the cases studied that the growth of the 
* Ciapen • Ciopek+Mn o CzopektCu 
a Ciopeit + In A Ciopek + Mn + Cu»2n 
Fig. 1. Growth of Penidlhum notatitm in white light on Csapek-Dox agar culture medium 
enriched with microelements. 
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colony is completed in the 8 th -10 th week, the mycel ia harden, and their wa t e r 
content decreases. 
The growths of Penicillium not at um and Pehcillium purpurogenum on 
Czapek-Dox aga r were measured in white l ight and the obta ined results were 
used as controls for the growths on culture m e d i a of d i f ferent composit ions 
(Figs. 1, 2) . 
Of the microelements, Zn inhibited the growth , wh i l e M n s t imula ted it to 
a g rea ter extent and Cu to a lesser extent compared to the basal med ia . The 
use of the three microelements together d id not result in as large a growth as 
for Mn or Cu a lone ; thus, the inhibit ing effect of Zn was exhibi ted even in 
the combinat ion of the microelements (Fig . 1). 
The growth of Penicillium purpurogenum wa s s imilar to that of Penicillium 
notatum on the basal medium. The inhibit ing effect of Zn is s tr ik ing, par-
t icular ly at the beginning of the development , and in this case the s t imula t ing 
effect of Cu exceeds that of Mn . It is worthy of note that the combined app l i -
cation of the three microelements st imulates the growth in the first ten d a y s 
of the development better than the microelements separate ly , and the inhibit ing 
effect of Zn appears only in the later stage of the development (Fig . 2 ) . 
2 4 6 fi 10 12 DAY 
* Ciopek • Ci*-f1ri o Cn-Cu a Cz+Zn ¡i Cz*Mn + Cu + Zn 
Fig, 2. Growth of PeificiUium purpurogenum in white light on Czapek-Dox agar culture me-






* Cropek • Cz+Mn o Ci*Cu A Cz«-Zo aű-MntOi-ín 
Fig. 3. Growth of Aspergillus repens in white light on Czapek-Dox agar culture medium 
enriched with microelements. 
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The composition of the cul ture medium has only an extremely small effect 
on the growth of Aspergillus repens. The curves shown ¡n Figure 3 are prac-
tically para l l e l to each other, and the differences between them are so small 
that they may be considered to be within the l imits of error. Wi th the exception 
of Zn, the microelements exert a just measurab le st imulat ion, whi le Zn exhibits 
an extremely slight inhibit ing effect . 
As regards the given culture media , therefore, Aspergillus repens is not 
sensit ive. 
0 31X1 DAY • 6lhDAY • [2,h0HY 
Fig. 4. Grouch of PeniciUium not alum on Czapck-Dov agar eulture medium in various mo-
nochromatic lights. 
P h o t o - e f f e c t s o n t h e g r o w t h o n C z a p e k - D o x 
a g a r c u l t u r e m e d i u m 
S ign i f icant differences in growth were observed in the var ious spectral 
regions cnriched with monochromatic l ight as deta i l ed in the methodological 
description (Figs, 4 - 6 ) , For the better i l lustrat ion of the differences column 
graphs were used, and to show the differences more distinctly only the experi-
mental da ta for the 3rd, 6th and 12th days are g iven. Growth in white l ight 
was aga in taken as control, and the growths observed in the monochromatic 
light wa s compared to this. 
In the case of PeniciUium not alum the monochromatic l ight induced no 
st imulat ion or inhibition at a l l , but in periodic i l luminat ion the growth decreased, 
and thus Penicillium notation can be considered a photophil ic fungus. This 
photophilia, however, can be sat i s f ied not only by whi te l ight but by any 
monochromatic light. The 1-mm differences occurring here and there in the 
colony d iameter arc probably due to errors of measurement (Fig. 4 ) . 
The photo-effects are just the reverse in the case of Penicillium pur pur o-
genttrn. If the growth observed in whi te l ight is used as control, then the 
growth in the dark can be said to be more intense than in l ight. The strong 
decrease of the growth measured in periodic i l luminat ion can not be expla ined 
by the scotophil ia. Of the monochromatic l ight regions, red light has almost 
the same effect as whi te light, wh i l e orange, green and blue lights exhibit 
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increasing inhibit ing effects on the growth. It can be concluded from the 
exper imenta l d a t a that the growth of Penicillium purpurogetjum is inhibi ted 
to an increasing extent with the shortening of the wave leng th of the l ight 
( F i g - 5 ) . 
Aspergillus repens behaves s imi lar ly to Penicillium purpurogenum and 
grows much more quickly ¡n the da rk than in constant whi te l ight. The growth 
is a lso greater in red light than in white l ight , hut decreases in a l l the other 
spectral regions in proportion to the shortening of the wave length . In per iodic 
a 3 r d DAY n&^DAY 0 E ^ M i 
Fig. 5. Growth of Penicillium purpurogenum on Czapek-Dox agar culture medium in various 
monochromatic lights. 
i l luminat ion the growth-st imulat ing effect of the dark period is more w e a k l y 
manifested than the inhibit ing effect of the l ight (Fig . 6) . 
It can be establ ished from the above that for the three moulds examined 
0 3 r d DAY • DAY 0 12 th DAY 
Fig. 6. Growth of Aspergillus repens on Czapek-Dox agar culture medium in various mono-
chromatic lights. 
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the nature of the light p lays a larger role in the regulat ion of the ra te of 
growth than the composition of the culture med ia s tudied . 
The next question is whether this effect of the two factors occurs in the 
synthesis of the pigments. 
P h o t o - e f f e c t s a n d v a r i a t i o n o f t h e p i g m e n t 
c o n t e n t 
Unexpected dif f icu l t ies were encountered in the extraction and separat ion 
of the pigments , and this compel led us to s impl i fy the planned complex inves-
t igat ions, The dif f icu l t ies arose from the fact that the chromatographic sepa-
ration of the components succeeded only a f te r long exper imentat ion, as already-
indicated in the methodological part . Even with extraction and running in 
decreased l ight, the ind iv idua l colour components, a l though a l w a y s ident i f iab le , 
appeared with very faint colours, and in ordinary l ight the contours of the 
spots could not be ident i f ied in most cases. It wa s effect ive in a lmost every 
case to s tudy the thin layers in U V light (254 m) , when the colours w e r e 
intensif ied and the contours too became dist inguishable . The fol lowing can be 
said in connection with the pigment va r i a t i on : 
In Penicillinm notatum a max imum of 7 spots could be dist inguished in 
the red on the 14th day . Pigments of colonies grown in orange i l luminat ion 
gave 5 spots. The pigments synthetized in the different i l luminat ions are g iven 
in F igure 7, and we should l ike to indicate the d i f ferent ia t ion og these. The 
chromatogram confirms that the colour composition of PentctUium notatum va-
ries in qua l i t y primari ly depending on the i l luminat ion. 
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YELLOW RED BROWN GREEN ORAhGL VIOLET 
Fig. 7. 14-day PentdUium notatum pigments separated on a silica gel thin layer. 
The number of components increases in the pigments extracted on the 
24th d a y ; this is most striking in colonies deve loping in the da rk , where 10 
components can be recognized, and becomes predominant in red, brown and 
bluish-violet colours. It can be stated in connection with Penicillium notatum 
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that in the older colonics the green and bluisb-vioXa, components accumula t e 
(F ig . 8), these not being character ist ic for young colonics (F ig . 7) . 
The richness of colour of Pénicillium purpurogenum is greater than that 
of Pénicillium notatum, A max imum of 9 and a min imum of 6 colour-spots 
were dis t inguished on the 14th day . The most spots occurred in blue and wh i te 
l ights. The fewest spots were g iven bv the chromatogram of an extract of 
fungus grown in the dark . In contrast wi th Pénicillium notatum, the green spot 
here w i th an Rf va lue of 0 .37 appears for a l l of the monochromatic l ights. 
In Pénicillium purpurogenum the red colour exhibits three d i f fe rent Rf 
va lues , and is present in such large quant i ty that the culture medium is coloured 
a complete ly homogeneous red. In the da rk , or in orange and green l ights a 
green pigment appears at Rf 0 . 1 2 ; this is not present in red l ight. 
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Fig. 8. 24-day Penicillium not alum pigments separated on a silica gel thin layer. 
The chromatogram of pigments extracted on the 24th day is even richer 
in colour, and the number of components is higher. At most 12 components 
a p p e a r ; this in due in part to new red spots and shades of green. In the da rk , 
however , the pigment content remained unchanged even on the 24th d a y . 
In Aspergillus re pens a min imum of 4 and a max imum of 8 components 
appea r on the 14th d a y : the fewest in orange or darkness , the most in red 
light. 
On the 24th day 13 pigments are found in the cultures in blue l ight , 
and only 8 pigments in those in the da rk . The composit ions of the p igments 
exhibit many s imi lar i t ies in white , red and blue l ights, and in orange and 
green l ights. 
The pigment content of Aspergillus versicolor is the most var i ed , 14 
pigments appear ing in the 14-day culture. 
The most var ied pigment content is synthet ized in whi te l ight , and the 
least (5 spots) in the da rk . In this respect, therefore, the two Aspergillus a r e 
s imi lar to each other. The var iety of the p igments increases with the growth 
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of the cu l tu re ; the red, and then the ye l low and yel lowish-green pigments 
dominate , whi le the blue pigments have the lowest contents (Fig . 9) . The young 
colonies are richer in colour in red light than in blue l ight, but the situation 
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Fig. 9. 14-day Aspergillus versicolor pigments separated on a silica gel thin layer. 
There appears to be a genera l ly va l id tendency for the pigment content 
to be poorer in orange and green lights and in the da rk , whereas it is the most 
var ied in whi te or red lights. The pigment compositions of the Aspergillus 
species are more var ied than those of the Pénicillium species. 
It is character ist ic for the ind iv idua l species that they g ive a def in i te 
colour to the culture medium in their environment , this pigment being synthe-
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Fig. 10. 24-day Aspergillus versicolor pigments separated on a silica gel thin layer. 
so 
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rulation. The pig ment-synthesis and excretion by the mycel ia is continuous, foi 
the pigmentation of the nutrient solution becomes more intense. 
The complexity of the absorption spectra indicate that the apparent ly 
homogeneous pigments produced by the mycelia are mixtures of several com-
ponents. For technical reasons we have not yet been ab le to make a separate 
study of the pigments of the conidia, and so it cannot be establcshed from the 
chromatograrns which parts of the fungus the individual pigments arc der ived 
from. The aim of our further studies is to separate the pigments if possible 
according to organs and to identify the individual organs chemical ly. 
E f f e c t o f t h e c o m p o s i t i o n o f t h e c u l t u r e 
m e d i u m o n t h e p i g m e n t - s y n t h e s i s 
Change of the composition of the culture medium also leads to changes 
in the composition of the pigments. 
Absorption spectra were taken in accordance with the fractions described 
in the mcthological part. The extenctions of fraction 1 of the pigments excreted 
into culture media of various compositions are shown in Figure 11. It can be 
seen that the excreted pigments are composed of several colour-components, 
the absorption maxima of which lie in the wavelength region 4 0 0 - 5 0 0 nm. 
The nature of the curve is the same in the case of the different culture media . 
Fig. II . Extinctions of Penicilliurn purpitroi>e/inm pigment extract after growth in nutrient 
solution of various composition >. 
It appears that if a microelement such as Zn is added to the culture 
medium the value of the extinction decreases, i.e. the amuunt of pigment 
diffusing out into the nutrient solution decreases. The joint application of Zn 
and Mn promotes the excretion. As we have seen, the synergistic effect of the 
two microelements is also manifested in the growth of the mycelium, 
With the increase of the sugar content of the culture medium the character 
of the curve does not alter, but in contrast the diffusing out of the pigment is 
inhibited. In sugar-rich culture media the bulk of the pigments is found in 
fractions II and III. 
EFFECTS OF THE N U T R i E N T COM POSIT (ON 91 
It is assumed that there is a relation between the increase of the sugar 
concentration and the retention of the pigment, presumably as a result of the 
change of the permeabil ity or the stronger bunding of the pigments. However, 
the relation is not known. 
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